(19) 



Europal ches Pat ntamt 
European Patent Office 
Office eur p' ndes brevet 



(12) 



(43) Date of publication: 

23.10.1996 Bull tin 1996/43 

(21) Application number: 96400821.3 

(22) Date of filing: 17.04.1996 



(11) EP 0 739 062 A1 

EUROPEAN PATENT APPLICATION 

(51) lntci.6: H01R 23/68, H01R 13/717 



(84) Designated Contracting States: 


• BoutroSt Kamal Shawilcy 


OE FR GB 


Richard Hill, Ontario L4C 4X1 (CA) 


(30) Priority: 17.04.1995 US 422865 


(74) Representative: Dronne, Guy etal 


Cabinet Beau de Lomenie 


(71) Applicant: AlWPHENOL CORPORATION 


158, rue de I'Unlversite 


Wallingford Connecticut 06492-0384 (US) 


75340 Paris Cedex 07 (FR) 


(72) Inventors: 




• Briones, Francisco R. 




Marlcliam, Ontario L3P 5E6 (CA) 





(54) Combination connector 

(57) In order to save space and reduce the number 
of parts needed to mount a plurality of connector types 
on a circuit board, the different connector types share a 
common molded housing. In addition, at least one Indi- 



cator light is included In the molded housing, and is ar- 
ranged adjacent the lower surface of the housing in a 
way which minimizes the indicator light contact lengths 
and facilitates insertion and removal of the indicator 
light. 
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D scriptlon 

1. Field of the Invention 

The invention relates to lectrical connectors, and s 
in particular to electrical conn ctors of the type used to 
couple data communications cables with circuitry on a 
network or communications interface card. 

2. Description of Related Art 

An RJ-45 connector in which an Indicator light is in- 
cluded within the connector housing is known from US 
Patent No. 4,978.317. One of the emtxxJiments of the 
invention disclosed herein involves a similar use of an is 
indicator light, namely in a combination connector of the 
type first described in US Patent No. 5,401 .1 92. The in- 
dicator light embodiment is one of several embodiments 
disctosed in this application, all of which have to do with 
combination connectors designed for use on computer 
interface cards, and is the only one not disclosed in the 
related priority applications. 

The demand for cables and connectors capable of 
transferring data between computers and peripherals 
has increased exponentially in recent years as the ad- 
vantages of networked systems of personal computers- 
and access to the so-called information highway, have 
become increasingly evident to users. Despite the in- 
creasing popularity of modem communfeations and net- 
worked computer systems, however, and the corre- 
sponding tendency towards standardization of system 
components, there currently exists a wide variety of dif- 
ferent cable and connector types, with none likely to at- 
tain exclusivity in the foreseeable future. The different 
cable types currently in widespread use include twisted 
pair cables and coaxial cables for serial communica- 
tions, and numerous different multiple wire configura- 
tions for parallel communications. 

In general, twisted pair cables are coupled to a net- 
work or data communications interface via connectors 
of the type popularly referred to as modular phone jack 
connectors because of their resemblance to the stand- 
ard four wire telephone jack connector This type of con- 
nector is commonly denoted by the letters RJ. followed 
by a numerfcal indicator (e.g.. the RJ 45 connector often 
used in Ethernet applications). An example of a state- 
of-the-art modular jack connector with advanced filter- 
ing capabilities is found in the U.S. Patent 5.397.250. 

Coaxial cable connectbns are usually accom- 
plished by a type of connector known as the BNC con- 
nector. An example of a state-of-the-art BNC connector 
with advanced filtering capabilities is shown in U.S. Pat- 
ent 5,407,366. 

Multiple wire cables, on the other hand, utilize a va- 
riety of different multiple pin connectors, including mini- 
DIN connectors and D-sub connectors such as the RS- 
232 standard 25 pin (DB25) connector, or th 15 pin 
(DB15) connector commonly used in Ethernet cards. 
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Depending on the specific needs of the user, these con- 
nectors may b either shi Ided or unshielded, and may 
or may not include filter components such as capacitors. 

Although each different cable type requires a differ- 
ent conn ctor. the use of s parate interface cards for 
each type of cable or connector is unnecessarily redun- 
dant, and thus it is common to provide mor than one 
type of connector on a single card in order to enable the 
card to communicate with compatible devices which dif- 
fer only in the choice of cable or connector required. The 
Ethernet network interface, for example, can inter- 
changeably use alt three of the above-mentioned types 
of cable and thus, in order to provide compatibility with 
a maximum number of extemal devices, it is common 
to provide as many as three different types of connec- 
tors on a single Ethernet interface or adapter card. 

Fortunately for interface card manufacturers, the 
three most common types of connectors-modular jack 
connectors, BNC connectors, and D-sub parallel con- 
nectors are small enough to fit side-by-skJe on a stand- 
ard network card. Conventk>nally. this is accomplished 
without modifying the connectors. However, it turns out, 
for reasons which were not previously appreciated by 
those skilled in the art, that placement of the three stand- 
ard connectors on a card without modification is a less 
than optimal configuration. 

The first reason why It is disadvantageous to place 
multiple connectors on a single card without modifica- 
tion of the connectors has to do with the cost of the circu it 
board on which the connectors are placed. This cost, 
previously ignored by connector designers, Is signifi- 
cant. Even though the space occupied by multiple con- 
nectors placed side-by-side on an interface card may 
be acceptable from the standpoint of compatibility with 
available slots in the device within which the card is to 
be used, this space necessitates a larger board than 
might otherwise be required. Even small decreases in 
the total footprint of the connectors can result in signif- 
icant savings in materials costs. For example, printed 
circuit board materials presently cost approximately $. 
12 per square inch. This is a very high cost when one 
considers the volume of cards sold and the overall prfce 
of each card, and thus it would be very desirable to re- 
duce the size of the card as much as possible. A reduc- 
tion In width of one half inch for a typical eight inch in- 
terface card saves, at approximately $.48 in material 
costs per card. 

The second reason why placement of multiple con- 
nectors on a card without modification is less than opti- 
mal is that the provision of multiple connectors on a card 
results in redundancies, previously unrecognized, 
which could be eliminated by sharing certain compo- 
nents between connectors, in particular housings, 
shielding, and the board locks used to mount the con- 
nectors on the card. 

The connectors described in the above-mentioned 
U.S. Patent No. 5.401,192 and U.S. Patent 5.407,366 
solv the problems of reducing card height and sharing 
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components by providing components for combinations 
of the modular jack, BNC, and D-Sub connectors in a 
single molded housing, and by providing a common 
shield for the respective connectors. Despite this opti- 
mal use of connector components, however, a demand 
exists for one additional Improvement described herein, 
namely the inclusion of Indicator lights. Conventionally, 
indicator lights are provided separately from any con- 
nectors on the circuit card, but in situations where a 
combination connector is desirable, the tnctuslon of In- 
dicator lights in the connector Itself would also be desir- 
able as a space saving measure. The indicator light de- 
scribed In this continuation-in-part application is de- 
signed to be used for test purposes, providing an easy 
visual reference for enabling the tester of a circuit card 
to test the operation of circuits on the card, although 
those skilled in the appreciate that the indicator light de- 
scribed herein can also be used as a status indicator 
during normal operation of the card. 

SUMMARY OF THE INVENTION 

It is accordingly a first objective of the invention to 
provide a connector configuration for a circuit board or 
card which requires less space than conventional conr 
figurations, and which may further include an indicator 
light. 

It is a second objective of the invention to provide 
a connector configuration for a circuit card in which re- 
dundancy is eliminated by sharing components be- 
tween the connectors. 

It is a third objective of the invention to provide a 
combined modular jack and BNC connector having an 
indicator light for use on a circuit card. 

It is a fourth objective of the invention to provide a 
single connector configuration for a circuit card capable 
of providing modular phone jack, BNC and/or D-sub 
connections, both shielded and unshielded, with or with- 
out filtering. 

It is a fifth objective of the invention to provide a BNC 
connector in which all dielectric parts, including an indi- 
cator light housing, are provided by a single mold. 

It is a sixth objective of the Invention to provide a 
combination connector configuration for a circuit card 
which includes an indicator light for testing the operation 
of circuitry on the card. 

These objectives are accomplished, in various pre- 
ferred embodiments of the invention by providing a com- 
bined modular phone jack, BNC, and/or multiple pin 
connector having a single molded housing and a com- 
mon shield for the BNC and modular phone jack portions 
of the combined connector. 

The objectives are further accomplished in one em- 
bodiment of the invention by providing a combination 
connector in which a single molded housing is provided 
for more than one type of connector, and in which the 
single molded housing is also shar d by an indicator 
light. 



In all of the embodiments of the invention, including 
those with and without an indicator light, additional re- 
ductions in the number of parts are achieved by, respec- 
tively, forming a boanJ lock integrally with the common 

5 shield, and fomning both the inner and outer insulators 
of the BNC section of the connector, which are conven- 
tionally fomned separately, as int gral parts of the single 
molded housing structure. These designs not only have 
the advantage of using less space and less parts, but 

10 also has the advantage of requiring fewer and simpler 
assembly steps than are required for separate assembly 
of the three individual types of connectors as currently 
configured. 



Figure 1 is a perspective view of a connector con- 
structed in accordance with the principles of a first pre- 
ferred embodiment of the invention. 

Figure 2 is a perspective view of a connector con- 
structed in accordance with the principles of a second 
preferred embodiment of the invention. 

Figure 3 is a cross-sectional sWe view of the con- 
nector shown in Figure 2. 

Figure 4 is a front view of the outer contact for the 
BNC portion of the connector of Figure 2. 

Figure 5 is a perspective view a corribination con- 
nector which includes an indicator light according to a 
third preferred embodiment of the invention. 

Figure 6 is a second perspective view of the com- 
bination connector of Figure 5. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

As shown in Figure 1 , the connector of the first pre- 
ferred embodiment includes a combined housing 1 hav- 
ing a D-sub section 2, a modular jack section 3, and a 
BNC section 4. The shared housing 1 is preferably mold- 
ed from a suitable plastic, in which case the housing can 
easily be made in a variety of configuratioris for different 
connector types, the illustrated types being typical of a 
network interface card. 

The D-sub sectkxi 2 of the first preferred embodi- 
ment is conventional in nature, except that its housing 
is integral with the housing of the modular jack section. 
Included in this section are a conventional metal shield 
5 which surrounds a D-shaped front portion including 
apertures 6 for receiving correspondingly shaped male 
or female connector contacts (not shown). Unlike the 
standard D-sub connector, however, the illustrated D- 
sub connector section 2 requires only a single board 
lock 7 for securing the D-sub section on the board. An 
optional connecting pin 9 for electrically connecting 
ss shield 5 with the board lock to provide a ground path 
therethrough when the board lock is secured to the cir- 
cuit board may also be provided. Thos skill dinth art 
will recognize that the configuration of the rear portton 
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of the connector section, which is arranged to permit 
connections between the contacts and the board, is con- 
ventional and may be varied according to the specific 
r quirements of the type of D-sub being implemented. 

The modular jack section 3 of the connector has a 
shape identical to the shape of the standard modular 
jack connector, except that the housing is integrally 
molded with connector section 2 and 4. The jack receiv- 
ing aperture 1 0 in the front of the section, and all internal 
components (not shown) are identical to those found in 
conventional jack connectors. The principal departure 
from conventional connectors in this section of the com- 
bination connector is that, Instead of a conventional 
stamped and formed shield case which fits over at least 
four sides of the housing, a modified shield 11 , which is 
also preferably stamped and formed, is provided which 
is shaped to take into account the fact that only three 
walls of the sectfon are exposed, and which includes an 
extension 12 for providing, as will be explained below, 
grounding in the BNC section 4 of the combination con- 
nector. 

The portion of shield 1 1 which covers exposed walls 
of the modular jack section 3 includes a planar front por- 
tion 1 3 having a cutout 1 4 corresponding to the aperture 
1 0 in the modular jack, a top portion 1 5 extending trans- 
versely to the front portion 1 3 which completely covers 
the top of modular jack section 3. and a single side por- 
tion 16 extending transversely to both the top and front 
portions of section 3, portion 16 being designed to fit 
between the D-sub connector section 2 and the modular 
jack section 3. Also included in the illustrated embodi- 
ment are pairs of tabs 17 and 18 which can be bent re- 
spectively over the bottom and back of the modular jack 
section to secure the shield on the housing, although 
those skilled in the art will appreciate that numerous oth- 
er arrangements for securing the shield on the housing 
may also be utilized. 

Shield 11 includes a lateral extension 12, as noted 
above, which covers the top of the main body of BNC 
connector section 4 for use as a ground connection in 
case the BNC connector is filtered. The filtering arrange- 
ment and other aspects of the BNC section, including 
the shape of a threaded front mating portion 1 9, are sim- 
ilar to those disclosed in U.S. Patent 5.326.2B0 and in- 
cludes filter components, e.g., chip capacitors 20 insert- 
ed into slots (not shown) which extend parallel to the 
directkxi of the BNC contact and which communicate 
with vertical passages 21 formed in the connector hous- 
ing. Lateral extension 12 of shield 11 includes further 
extensions 22 which fit irito passages 21 and which in- 
clude upper tines 23 and lower tines 23* arranged to ex- 
tend into corresponding ones of the chip capacitor slots 
when extensions 13 are inserted into passages 21, 
thereby biasing any chip capacitors present in the stots 
against a parallelepiped shaped rear portion 24 of a met- 
al BNC contact 25 of the type disclosed in the above- 
menttoned U.S. Patent 5.326.280. 

The Shi Id 11 also advantageously irwiudes an in- 



tegral board lock in the form of bifurcated portions 26 at 
the distal ends of extensfons 22. Bifurcation of the ends 
of extensions results in the formation of fingers which 
can bend inwardly upon passage through a hole in a 

5 circuit board and then outwardly when the hole is 
cleared to lock the connector on the board in the rr^ner 
of conventional board locks, but without the need for an 
extra piece or assembly step. Also included in the shield 
is a panel-engaging extension 27 similar to those de- 

10 scribed in U.S. Patent 5.326.280 for providing a ground 
path from the shield 11 to a panel on the circuit card or 
device to which the connector is mounted. 

Refening now to Figures 2-4, a combination con- 
nector according to a second preferred embodiment of 

IS the invention Includes a modular jack section 1 03 having 
a shape identfcal to the shape of a standard modular 
jack connector, except that the housing is integrally 
molded with BNC connector section 1 04. Except as not- 
ed below, all components of both the modular jack sec- 

20 tion and the BNC section are standard, and thus only 
those features which represent improvements over con- 
ventional connectors of the subject types, or which are 
necessary for an understanding of the Invention, are il- 
lustrated. 

2S The body of the modular jack portion 103 of the 
combination connector illustrated In Figures 2 and 3 Is 
identical to the modular jack disctosed in U.S. Patent 
5,397,250 and includes a jack receiving aperture 105. 
openings 106 at the top of aperture 105. and grooves 
30 107 in the top surface of the jack section for receiving 
contacts 98 and 99 having a generally standard config- 
uration. Extending into the top surface of the jack section 
1 03. towards the rear, are openings 1 08 into whfch may 
be placed filter elements (also not shown). 
3S As explained in the copending application, the con- 
tacts are positioned such that, when filter elements are 
place in the openings, electrodes on the filter elements 
engage the contacts. 

As in the previous embodiment, the combination 
40 connectorofthisembodimentincludesaslnglestamped 
and fonned shield member 109 which includes a front 
wall 110 having a cutout or opening 111 corresponding 
in shape to the shape of the jack-receiving apQrture 1 05, 
a top 112, a skJe wall 113, and an extension 114 of the 
45 top which covers the top surface of the BNC section 1 04 
of the combination connector Also part of the single 
shield member 109 are side walls 115 and 116 for re- 
spectively shielding remaining exposed sides of the 
modular jack and BNC sections of the connector. In ad- 
so dition. the shield member may include extensions (not 
shown) at the rear of the respective connector sections. 
As is apparent in Figure 2. front wall 110. top portions 
112,114. and side walls 113, 115, and 116 are all mutu- 
ally perpendbular. 
55 The top of the shield member also includes, in the 
illustrated embodiment, downwardly extending lines 
1 1 7 for engaging, in th manner disclosed in U.S. Patent 
5, 397, 250 ground electrodes on any filt r elements 
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which have been ins rt d into openings 108. The shield 
member may be secured to the housing by tabs 118 
which can be bent at a ninety degree angle to engage 
the bottom of the connector once the shield has been 
positioned on the housing, although those skilled in the s 
art will appreciate that numerous alternative means may 
be sued to secure th shi Id on the connector. 

The BNC section 1 04 of the combination connector 
includes two unique features which may also be used 
in stand-alone BNC connectors: io 

The first of these particularly unique and advanta- 
geous features is that all insulating portions of the BNC 
section. Including the conventionally separate Insulators 
161 and 162, respectively, which surround the inner and 
outer coaxial contact, are molded in a single mold. Thus, ^5 
the entire connector, including both the jack and BNC 
portions may be produced in a single step, without even 
the need for separate molding and assembly of the inner 
insulator. 

This feature is accomplished, as is best shown in 20 
Figure 3, by forming a single front insulating portion 119 
of BNC section 103 with an annular groove 120 for ac- 
commodating the outer contact 121 and which sepa- 
rates insulators 1 40 and 1 41 , and a cylindrical bore 122 
in the portion of the insu lator which lies with in the groove 2$ 
120 for accommodating the inner contact 123, and pro^ 
vkiing at the rear of the groove 120 which accommo- 
dates the outer contact 121 a through-hole 124. Theout- 
er contact 1 21 can thus be connected to the circuit board 
(not shown) on which the combination connector is 30 
mounted by providing an extension or a discrete contact 
pin 1 25 secured in bore 1 26 in the outer contact, and 
which Is inserted through through-hole 124 as outer con- 
tact 1 21 is positioned from the front of the connectordur- 
ing assembly in the annular groove. After insertion, pin 3S 
125 is normally bent so that it extends downward past 
the rear of the BNC section to engage the circuit board, 
although those skilled In the art will appreciate that the 
principles of the invention will also apply to a vertical, as 
opposed to right angle, connector configuration (panic- ^0 
ularly in the case of a stand-alone BNC connector), in 
which case pin 125 would not be bent. As is convention- 
al, the inner contact also includes an extension which is 
bent downward after insertion of the inner contact to en- 
gage an appropriate lead on the circuit board. 

Filter capabilities are provided, according to a sec- 
ond unique and particularly advantageous feature of this 
embodiment, by an especially simple structure involving 
the inclusion of flanges 1 30 on the outer contact 1 21 . as 
shown in Figures 2 and 4. Flanges 1 30 have an upward- so 
\y facing planar surface 131 for contacting the live elec- 
trode 132 of a chip capacitor or other filter element 1 33 
placed into openings 136. The ground connection pro- 
vided by the filter elements can then be completed sim- 
ply by causing downwardly extending tines 134 cut out 55 
of the shield member 109 to engage a ground electrode 
135 on the filter lement. the tin biasing the filter ele- 
ment against the planar surface of outer contact 121 



contact 

Also included as part of shi Id member 109 of this 
mbodiment is a panel-engaging tongue 1 37 for directly 
grounding the shieki member to a panel provided on the 
interface card, in th manner disclosed in U.S. Patent 
5,326,280. Finally, while a separate board lock 138 is 
illustrated for this embodiment, it would of course also 
be possible to modify the shield casing to include a 
board lock in the manner similar to that of the first em- 
bodiment. 

Those skilled in the art will appreciate that while fil- 
tering is required for some applications, the fitter com- 
ponents may be omitted in others. Nevertheless, be- 
cause the inclusion of component slots during the hous- 
ing molding process requires no extra steps, and be- 
cause mounting of the shield on the connector requires 
the same number of steps regardless of whether the fil- 
ter components are included, the same housing and 
shield structure may be used for either the filtered or 
unfiltered situation, and the scope of the invention is in- 
tended to encompass both situations. 

Referring now to Figures 5 and 6. the connector of 
the third preferred embodiment of the invention Includes^ 
single molded housing 201 made up of a BNC section 
202 and a modular jack section 203. Except as noted 
below, all components of both the modular jack section 
and the BNC section are standard, and thus only those 
features which represent improvements over conven- 
tional connectors of the subject types, or which are nec- 
essary for an understanding of the invention, are illus- 
trated. 

The BNC section 202 of this embodiment may be 
klentical to the BNC sectbns illustrated in any of Figures 
1-4. including outer contact 204, outer insulator 205. in- 
ner contact 206, inner insulator 207, and boarri locks 
208, although the particular configuration of the BNC 
connector can also be varied in ways not described 
above so long as the BNC section fits within a desired 
BNC connector profile. For example, as illustrated, the 
conductive path to the outer contact is provided by re- 
silient contact finger 210 extending from contact 211. 

The modular jack section 203 of the embodiment 
illustrated in Figures 3 and 4 can also be identical to 
corresponding nrxxlular jack sectkxis of the embodi- 
ments illustrated In Figures 1-3, except for the presence 
of LED receiving openings 209, and can also be varied 
in ways not described above while still fitting within a 
modular jack profile. Included in the modular jack sec- 
tion of this embodiment are a boartllock 214. a jack re- 
ceiving aperture 215, and grooves 217 in the top surface 
of the jack section for receiving contacts 218 having a 
generally standard configuration. Although the shielding 
219 in this embodiment is illustrated as only covering 
the BNC section of the combination connector, it will be 
appreciated by those skilled in the art that the shiekJ may 
be extended in the manner as illustrated above, includ- 
ing appropriate tabs for engaging filter components In 
either or both sections of the connector. It will be noted 
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by those skilled in the art that if a combined shield is 
used, the shield would need to be modified to provide 
openings for the LED elements in the modular jack sec- 
tion. 

The LEDs 212 are accommodated in this embodi- 
ment of the invention by providing the openings 209 
within the stepped portion of the standard modular jack 
interior profile, into which are inserted LEDs 212 from 
which extend contacts 222 and 223. To accommodate 
contacts 222 and 223, openings 209 are continued by 
grooves 224 which extend rearwardly from openings 
209, the contacts being bent at a ninety degree angle to 
exit the grooves and engage appropriately positioned 
terminals on the circuit board. This arrangement of the. 
LEDs simplifies insertion and removal of the LEDs in 
comparison with the LED arrangement disclosed In U. 
S. Patent Number 4.978.317, in which the LED contacts 
are molded into the top and rear of an RJ connector. It 
will be appreciated, however, that the specific manner 
in which the LED contacts of the present invention are 
arranged may be varied by those skilled in the art. as 
may the location of the LED in the combination connec- 
tor, and even the nature of the indicator, which may also 
be in the forni of optical waveguides, incandescent 
lights, and other fighting arrangements sufficiently small 
to be mounted in the housing of a combination connec- 
tor. 

A particularly advantageous feature of this embod- 
iment of the invention, which could be used in connec- 
tors other than a combination connector, is that the 
openings are exposed at the lower surface of the con- 
nector which mounted on the circuit board, the LEDs be- 
ing held in place by shoulders 225 at the lower parts of 
the openings. Placement of the LEDs adjacentthe lower 
surface of the connector has the advantage of minimiz- 
ing the required contact length and exposure of the 
openings to the lower surface facilitates insertkxi and 
removal of the LEDs. Such insertion and removal is not 
possible in a molded-in arrangement of the type dis- 
ctosed in U.S. Patent No. 4.978,317. 

It should be apparent from the above description 
that the connectors of the preferred embodiments con- 
tain an absolute minimum of parts. A list of parts which 
must be assembled for the two embodiments is as fol- 
lows: 



1 . a plastic housing for both the RJ 45 jack and the 
BNC connector, which may include both the inner 
and outer BNC insulators (those skilled in the art 
will appreciate that the one piece insulator design 
used in the second embodiment may also be adapt- 
ed for the first emtKxJiment), 

2. a shield casing common to both connectors 
which also tacilitates filtering, and 

3. optionally, an LED and contacts therefor. 



The only remaining elements necessary to com- 
plete functional connectors are the moduter jack and 
BNC contacts. To add filtering, the assembler merely 
needs to insert capacitor chip or other appropriately 
5 sized filter chips into openings provided in the modular 
jack and BNC sections of the respective preferred con- 
nectors. No extra parts are required. 

In order to assemble the preferred connectors, the 
modular jack, BNC, and. if applicable, multiple pin par- 
10 allels connector contacts need to be inserted into the 
respective connector sections, followed by insertion of 
any desired filter chips, and placement of the combined 
shield casing over the plastic insulative one-piece mold- 
ed housing. Thus just two basic assembly steps (three 
IS if filtering is desired, are necessary to complete assem- 
bly of a fully functional combination connector. 

Because the modular jack shield and BNC ground 
connection are stamped from a single sheet of conduc- 
tive metal, and because of the shared walls, less metal 
20 is required and at the same time a single assembly step 
suffices to provide both the necessary shielding for both 
the modular jack and the grounding for the BNC con- 
nector. Those skilled in the art will, however, appreciate 
that numerous variatbns in the concept of a common 
2S shield can be provided, including designs vy/hich merely 
I 0 provide a shielding function rather than a filtering 
function, and designs for various types of connectors 
other than the three types of connectors shown. As a 
result of such possible modifications, and others which 
30 will undoubtedly occur to those skilled in the art. it is in- 
tended that the invention not be limited by the above 
description or the attached illustration, but rather that it 
should be limited solely in accordance with the append- 
ed claims. 

35 

Claims 

1. A combination connector, comprising a BNC con- 
40 nector and nrKxiuIar jack connector, wherein the 
BNC connector and the modular jack connector 
share a single molded housing, each connector 
having a respective housing section, the housing 
sections being molded together as one piece to 
4S form the single molded housing, and wherein the 
single molded housing includes an opening Into 
which is fitted an indicator light. 



2. A combination connector as claimed in claim 1. 
so wherein the indicator light is an LED. 

3. A combination connector as claimed in claim 1 . fur- 
ther comprising a second opening in said single 
molded housing into which is fitted a second indica- 

55 tor light. 

4. A combination connector as claimed in claim 3. 
wherein said combinatton connector includes a 
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front face into whrch e^ctends an aperture for receiv- 
ing a mating connector and a lower surface adapted 
to be seated on a printed circuit board, and wfierein 
said openings are situated adjacent the lower sur- 
face and extend reanvardly from the front surfac 
of the connector. 

5. A combination connector as claimed in claim 4, 
wherein said openings are exposed at said lower 
surface to facilitate insertion and removal of the in- 
dicator lights from the connector. 

6. A combination connector as claimed in claim 4, fur- 
ther comprising grooves in said lower surface which 
extend rearwardly from said openings to accommo- 
date contacts extending from said indicator lights, 
said contacts being bent to exit said grooves and 
engage terminals on the circuit board. 

7. A combination connector as claimed in claim 1, 
wherein said combination connector includes a 
front face into which extends an aperture for receiv- 
ing a mating connector and a lower surface adapted 
to be seated on a printed circuit board, and wherein 
said opening is situated adjacent the bwer surface 
and extends rearwardly from the front surface of the 
connector. 

8. A combination connector as claimed in claim 7, 
wherein said opening is exposed at said lower sur- 
face to facilitate insertion and renr)oval of the indi- 
cator light from the connector. 

9. A combination connector as claimed in claim 7, fur- 
ther comprising grooves In said lower surface which 
extend rearwardly from said openings to accommo- 
date contacts extending from said indicator light 
said contacts being bent to exit said grooves and 
engage terminals on the circuit board. 

10. In electrical connector, comprising: 

a molded housing having an opening into which 
is fitted an indicator light, the molded housing 
including a front face into which extends an ap- 
erture for receiving a mating connector and a 
lower surface adapted to be seated on a printed 
circuit board, 

the improvement wherein said opening is situ- 
ated adjacent the lower surface, extends rear- 
wardly from the front surface of the connector, 
and is exposed at said lower surface to facilitate 
insertion and removal of the indicator fight from 
the corinector 

11. A connector as claimed in claim 1 0, f urthercompris- 
tng grooves in said low r surface v\^ich extend rear- 
wardly from said opening to accommodate contacts 



extending from said indicator light, said contacts be- 
ing bent to exit said grooves and engage terminals 
on the circuit board. 

5 12. A connector as claimed in claim 10, wherein said 
indicator light is an LED. 
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